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Quick guide
Parasitoids
H. Charles J. Godfray
What is a parasitoid? It is an
insect whose larvae develop by
feeding on the bodies of other
arthropods; like a parasite they
require just a single host to
complete their development, but
like a predator they invariably 
kill their host. The female
parasitoid never builds a nest or
cache, as do some related
insects. Most parasitoids are
wasps (Hymenoptera) or flies
(Diptera).
Are there many of them
about? Just a few! Current
estimates suggest there may be
between one half and two million
species; they are found in
virtually every terrestrial habitat,
and in a few freshwater ones.
They include the smallest known
insects — the tiny egg-
parasitising mymarids — as well
as giant ichneumon-flies with
egg-laying apparatuses
(ovipositors) up to several inches
long. Pass a sweep net through
vegetation, essentially anywhere
at the right time of year, and it
will be full of chalcids, braconids,
proctotrupids, trichogrammatids
and other insects with even more
syllables.
Is there one I can relate to?
Think of the creature that burst
out of John Hurt’s body in the
famous chest-buster scene from
the first Alien film.
No thank you; how long have
we known about them?
Parasitoid people indulge in
friendly rivalry to claim the
discovery of the parasitoid life
cycle for their own country. At
present it seems the Chinese in
about 1000 AD first understood
the life cycle of parasitoid flies
attacking silk worms, while in the
west it was pretty much a dead
heat in the second half of the
seventeenth century with the
Dutch being just ahead.
You guys should get out more;
who more generally should
care about them? Evolutionary
biologists for a start; parasitoid
wasps have proved particularly
useful model animals for
investigating problems such as
the evolution of the sex ratio.
Being Hymenoptera, they have
haplodiploid genetics and the
parent is able to determine the sex
of her offspring by whether she
fertilises the egg or not. 
This proximate control of the
sex ratio has allowed the evolution
of locally adapted sex ratios. For
example, a parasitoid wasp is
predicted to produce a female-
biased sex ratio when there is a
possibility that some of her
offspring mate amongst
themselves; and when host quality
varies, she is predicted to place in
the best hosts eggs of the sex that
will benefit the most. Quantitative
tests of this theory are some of
the most impressive successes of
evolutionary ecology. Parasitoids
are also excellent for studying the
evolution of other reproductive
behaviors — host location,
oviposition site choice, clutch size
and so forth — and are host to a
weird selection of non-Mendelian
inherited factors that make them
invaluable for studying the
evolution of ‘selfish genes’.
Just evolutionists? Not at all;
population dynamicists are also
very fond of them. The relatively
simple link between the number of
hosts attacked and the number of
parasitoids in the next generation
makes them an excellent group to
study broader issues in consumer-
resource dynamics. The simplest
models of this type of interaction
predict neutral or unstable
oscillations, and work with
parasitoids has been critical in
understanding how they actually
persist in the field. Community
ecologists are also getting
increasingly interested in them,
again because the relatively simple
life cycle allows complex food webs
to be constructed and studied.
They seem an ‘ivory tower’ type
of animal... Again, not so;
parasitoids keep many potential
pests under control. We know this
because many pest problems arise
when insects are accidentally
introduced into an area where they
have no native parasitoids.
Biological control seeks to control
the pest either by introducing a
parasitoid from its native land
(classical biocontrol) or sometimes
by the mass production of
thousands or millions of
parasitoids (inundative biocontrol).
It can be spectacularly successful:
the biocontrol campaign against
the cassava mealy bug, a South
American pest that ended up in
Africa, cost $47 million but led to
benefits estimated at somewhere
between $9 billion and $20 billion.
Is there nothing the host can do
to fight them off? Hosts have a
variety of defense mechanisms,
including a cellular immune
defense called encapsulation that
can sometimes kill endoparasitoids
(those that feed internally). But
parasitoids try to thwart this by a
variety of stratagems, including
injecting what appear to be viruses
into the host. The viruses don’t
replicate in the host, but they
express proteins that disable the
immune system.
Where can I find out more?
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Larvae of the braconid wasp Cotesia
glomeratus exiting through the body wall
of their host, the cabbage butterfly Pieris
rapae. (Photo: A. LeMasurier.)
